Brain-damaged subjects report a Spiral Aftereffect (SAE) under experimental conditions and with instructions designed to encourage constant fixation of the center of the spiral. Previous reports of their inability to experience an SAE can probably be attributed to the inattentiveness of the brain-damaged and not to any specific neurological damage which affects the experience of movement aftereffect (Morant & Efstathiou, 1966) . The present paper is concerned with another experience of movement aftereffect in the brain-damaged-the so-called waterfall illusion.
If after looking at the moving water of a waterfall a stationary terrain is then fixated, it is experienced as moving upwards. This experience, termed the "waterfall illusion" (Adams, 1834) , can readily be demonstrated in the laboratory with a moving set of parallel lines. The waterfall illusion aftereffect (WIAE) depends less critically on fixation than the SAE (Goldstein, 1958; Spitz, 1958) . With the spiral, if the motion is radially expanding, fixation must be maintained on the center in order to obtain the aftereffect of radial contraction. Fixation on the periphery results in a movement aftereffect whose direction is different depending on the part fixated. And if fixation is systematically changed in different parts around the periphery, no aftermotion at all results (Morant & Efstathiou, 1966) . The WIAE, however, is unidirectional; if the waterfall movement is down, the apparent motion is up, and if up, the apparent motion is down. These relations hold true irrespective of the part of the waterfall attended to. It follows, therefore, that brain-damaged subjects should perform significantly better on the WIAE than on the SAE test if left to their own devices and not continually reminded to fixate. It follows, also, that if the change of fixation does not cancel out or reduce the WIAE, then the duration of the aftereffect can be related to exposure time without concern to whether or not constant fixation on one point was held.
The accurate measurement of the aftereffect on the waterfall might help clarify the discrepant findings relating duration of movement aftereffect to brain damage. For example, Spivack and Levine (1957) reported that brain-damaged adolescents perceived the SAE longer than normals, and, in a subsequent study (Spivack & Levine, 1959) , extended their finding to include brain-damaged patients between the ages of 14 and 45. They suggested that "perhaps the extended duration . . . is based on some analogous process of overcorrection by pathological tissue for whatever process is set up by the spinning spiral [Spivack & Levine, 1959, p. 224] ." Gallese (1956) and Holland and Beech (1958) , on the other hand, reported that the SAE is shorter in brain-damaged than in normals. To round out the picture, Page, Rakita, Kaplan, and Smith (1957) reported no significant differences in duration between adult brain-damaged subjects and normal controls. These di-verse findings may be due to the lack of fixation controls in the SAE tests. Assuming this is so, then the WIAE test, minimizing as it does the importance of fixation, should prove a more reliable instrument in comparing the duration of aftermovement reported by braindamaged patients and normals.
METHOD Apparatus
A standard SAE test apparatus consisting of a black 920-degrees Archimedes spiral was used. The spiral was printed on a white cardboard disk 7i inches in diameter (15% black and 85% white) and rotated at 80 rpm. The device for inducing the waterfall illusion was specially made and consisted of an upright aluminum panel with a square aperture. A plastic striped belt tightly stretched over two rotating drums (80 rpm) moved past the aperture in a vertical path with a linear speed of 0.78 inch/ second. The moving belt, 1 inches wide, constituted the "field" with an angular speed of 28.1 minutes of arc/second. It was made of black plastic electric masking tape, 0.49 inches wide, pasted horizontally onto a white belt (50% white and 50% black). The spiral and waterfall devices were presented separately to the seated subject at a distance of 8 feet. Each apparatus was supported on an adjustable stand and presented at eye level.
Procedure
The instructions given for the SAE were similar to those used by Price and Deabler (1955) . During the exposure period, the subject was asked to describe what he saw. When the rotation was stopped, he was asked again, "Now what do you see?" and his answer recorded. The importance of fixation was not stressed. With the waterfall, the subject was instructed to look at the moving belt and describe what he saw when it stopped. If he reported aftermovement he was asked to indicate its termination. The duration of aftermovement was measured with a stopwatch from the time the subject reported seeing it to the time he said it stopped.
Four trials were run with the spiral: in two, the spiral rotated clockwise and in two, counterclockwise. The order of presentation of direction of rotation was random for each subject. Four trials were also given with the waterfall (downward movement). Both the spiral and the waterfall were viewed binocularly under standard fluorescent room lighting.
Patients were interviewed the day before testing and told that the two tests to be administered were part of an eye examination. Both the spiral and waterfall illusions were shown to the patients and their ability to describe their motion evaluated. The spiral test was administered 1 day, and the waterfall test 3 days later, the spiral always being administered first. (The spiral test was readministered to most of the subjects 3 weeks following termination of the 
Subjects
Nineteen male patients between the ages of 40 and 57 years from Boston State Hospital composed the experimental group. All had a hospital diagnosis of chronic brain syndrome associated with alcoholism, Of these, nine also suffered from Korsakoff psychosis. Patients were excluded from the study if their medical records (a) were incomplete, (6) indicated a diagnosis of pathology associated with other than alcohol intoxication or with functional disorders other than Korsakoff psychosis, (c) indicated visual defects of any sort. All patients who met the above criteria and who were cleared by the neurologist in charge as sufficiently cooperative to undertake the experiment were studied. Nineteen hospital employees and university graduate students, ranging in age from 20 to 52 years, served as the control group. Table 1 presents the distribution of scores obtained by the normals and the brain-damaged patients on the SAE. It is evident that without special conditions and/or instructions to encourage continued fixation, a large number of the brain-damaged patients failed to report an SAE. All subjects, both brain-damaged and normals, reported a WIAE on every trial. The mean length of time the WIAE was experienced was for the normals, 16.1 seconds; for the brain-damaged without Korsakoff psychosis, 14.0 seconds; for the brain-damaged with Korsakoff psychosis, 14.3 seconds. Although the average aftereffect experienced by the normal subjects is longer than that of the brain-damaged, the difference is not statistically significant (chi-square not significant at the .OS level of confidence).
RESULTS AND DISCUSSION
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These results are congruent with those reported by Morant and Efstathiou (1966) . From both studies it may be concluded that, at least in the brain-damaged cases studied: (a) If proper measures are taken to assure fixation on the SAE test, the brain-damaged function at about normal level. If such measures are not taken (as in the present experiment), the brain-damaged will not experience SAE movement as frequently as normals. (6) If a movement inducing device is used (the waterfall) which does not require fixation to induce an aftermovement, the brain-damaged function at about normal level, (c) Duration of aftermotion is no better an indicator of specific brain damage than is frequency of report. Teuber and Bender (1949) reported that objects shown to patients with acute penetrating injuries to the occipital and parietooccipital lobes are perceptually displaced from the part of the visual field corresponding to the injured area. They related this finding to the short-term displacements Kohler and Wallach (1944) reported in their studies on satiation and consequent figural aftereffects. Others, however, have tried to draw broader relations between figural aftereffect theory and brain damage. Shapiro (19S3, 1954) theorizes that brain damage has the specific effect of permanently exaggerating the inhibitory effects of the remaining brain tissue. Eysenck (1955) , drawing heavily on Hull's concept of reactive inhibition and to some extent on Pavlov's work, considers satiation analogous to reactive inhibition. Accordingly, he suggests that the extent of "cortical inhibition" after afferent stimulation is related to the position of the subject on the extraversionintroversion scale. High inhibition and shortlasting perceptual aftereffects are predicted in hysterics, extraverts, and the brain-damaged. Klein and Krech (1952) also draw a parallel between brain damage and oversatiation but they predicted that the decreased conductivity of the brain-damaged should lead to longer lasting perceptual aftereffects. These studies used either the palpating of a tapered wooden block ("kinesthetic after effect") or the viewing of a rotating spiral as the stimulus to induce an aftereffect. Unfortunately, the kinesthetic aftereffect is a particularly poor choice unless used with proper controls (Broadbent, 1958) . As has been noted, the same is true of the SAE since the adequate control of fixation is critical. With the WIAE, where fixation is not critical, the brain-damaged function at about normal level.
It may well be that the perceptual impairments attributed to the brain-damaged of the type referred to above are comparable to the figural, kinesthetic, and movement aftereffects of the type reported by Kohler and Wallach (1944) and found in normals. Better controlled aftereffects stimuli are required, however, if the relationship is to be evaluated fairly.
